Single-cell analysis of loss of heterozygosity at the ATM gene locus in Hodgkin and Reed-Sternberg cells of Hodgkin's lymphoma: ATM loss of heterozygosity is a rare event.
Hodgkin's lymphoma (HL) is a lymphoid malignancy characterized by the presence of rare neoplastic cells, Hodgkin and Reed-Sternberg (HRS) cells, scattered among a predominant population of inflammatory cells. On the basis of previously reported cytogenetic analyses, the ATM (ataxia-telangiectasia mutated) gene at 11q22-23 has been implicated in the etiology of HL. We therefore developed a single-cell PCR approach to detect ATM loss of heterozygosity (LOH) in HRS cells. Three microsatellites were investigated; 1 localized inside the ATM gene and the remaining 2 in close proximity. In 2 of the 15 lymph node samples, an allelic loss of the ATM gene locus was detected. ATM protein expression was examined in 8 cases (including 1 of the 2 cases with LOH) by immunohistochemistry. In the case associated with an allelic loss, the ATM protein was absent in the HRS cells, whereas in the 7 remaining cases, without detectable LOH at the ATM locus, nuclear ATM expression was observed. In the 2 HL cases with LOH, the ATM gene was sequenced following whole genome amplification of DNA isolated from microdissected HRS cells. In 1 of these 2 cases, a splice site mutation in the second ATM allele was found. This mutation could generate a premature termination codon leading to a marked instability and a rapid degradation of the resulting ATM mRNA transcripts. This latter event could explain the loss of the expression of the ATM protein in HRS cells as detected by immunohistochemistry in this particular case. As previously reported in some B-cell lymphomas, our results suggest that ATM genetic anomalies could play a role in the pathogenesis of a subset of HL cases.